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Abstract 



PROBLEM TO BE SOLVED: To provide a synchronous DC-to-DC converter of relatively a simple circuit 
constitution and moreover is possible of high-speed operation. 

SOLUTION: When a main switching element 1 is turned on, the signal of a logical value 'high* is 
outputted from a fourth comparator 18, and an RSFF (set reset flip flop) 22 is reset, and the gate of a 
switching element 6 for commutation is put in such a condition that the logical value is low, so that the 
switching element 6 for commutation is turned off. On the other hand, when the main switching element 
1 is turned off, the signal of the logical value which is high is outputted from a third comparator 17, and 
the RSFF 22 is set, and the gate of the switching element 6 for commutation is put in such condition that 
the logical value is high, so the switching element 6 for commutation is turned off, and the main 
element 1 and the switching element 6 for commutation are alternately turned on and turned off. 
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iMfEffl*»fci^^itt«a*«BE^#e,*t 
s± 5«dtS*trftaia»iffiDc/Dc = w^-jr-efc 
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SDc/Dc=»^-^oafcAicB8-r5toT*>5o 

[0 0 0 2] 

[&*<D&W] :OlODC/DC3^-^i 

3 *iLfc*ra»aoD c/d c ^ y/^-^ f± v 
ssfcUEv c c 3ftsfip*ustt5=fe'x>f yf-^rm* m 3 

XtfH4fc*JV^tt Tqij t«E) 3 1«r,-WS (« 

(ciffiiRSJxita^^ da3at^Bi4^*5^^ri* flu 

K (If 3&OT14[;i:fc^T roij t*lB) 3 3i¥?t 

m^^f^y- (12 3X^13 4 jcfev^rrt rcij 

IB) 3 4U:J:oT»aicU IB*»f 3 5A^M (13 

arJ 5 H4«c:*5v^rft tloadj t*ta) 3 6icttWj-f 

[0 0 0 3] ^tr, :0*R«i©DC/DC3>/< 
-*Tf** a**B^-3 5 fcT-^OBMcil^Jfc^S 
20 jxfcSStS (H3XtflS4K:*5V*T«: TRij i*fB) 
3 7<tS$L2£ (12 3X0*0 4 t-ioV>rfi TR2J 

9 J; o TX^tE V s t tfctt ^ *l -5 J: 5 4 o x ^ 

^ ^>i-s = * 3 9 0>jttt3l**t, B^f^^ 

»<Ofi^Sraj*-r*3B«« (Ba.3XCfH4^*5V^-Ctt 

TOSCj i*|B) 4 1«a}*t^ = ^l/^4 2fc 
•fcoTJtKSi-U ron^/^l -?4-20itKjte*fcS 

30 ^> r t K J: <9 . tti^ST- 3 5 ^e>gf£^«ffi«C*lft*tt 

[0004] #Has©Dc/DC3^-^m ^ 

5/f^Jif3 l^^-7^ffiC0i:^i- N =*-f/V3 2 
coA^Wfi. IBiKffl^^-— K3 3fc^-UT»«SS4x 

^tdfl, |5«Effl^^-- K3 3 0«B*|Pilc*s*t5«£E 

40 fiffiffl^^- K3 3«C*l^6ttJEI*TO»fc*(t, 

[0005] *r-c, *^5ra«jft*rW8tu. m^i^m 

ft«ja**LT*Sli]«Sac»DC/DC = v^— ^3ft«« 
Ig^^Tl/^o :«iDC/DC^^-^[j;, & 

atffl^^-- K3 3 iffi^j^saestt. ih*i^^^ 

Scffi^;*-- K3 3 J; 9 tfiV^SKffl^^-Y y=5~ls?% 
^ (0 4(CioV^T TQ2J fc*Sa) 4 3^{i^rv^-5 0 
50 ^LT, C^^SiDC/DC=iy/<-^[l N ^X^;y 



(3) 



*BB¥ 11-187649 



^y^SB (H4{C*3V>T{± TLOGJ t*fB) 4 4id 
<£ O^Sfc^-^ • *7&1tXs 3^^3 2^1111^6 

[0 00 6] 

^^1<^D C/D C ^ a S^;/^ 0ft 4 

4 £ffl^T. ±^>f y?>?m*3 1 tfiSfcEO*^ 3, 

d 3^088 4 4COR)f^± N ±*>f s^V;/Sf^-3 It 

S-t&^fcBttsrtas^fcv^ ^o(U^<^D 

kfc$tm<D*~< yf-lsfm** RlWFtC^-V'ttllgt 
<£St, ±^>f 1 OUAI©BjEV c c 

i, 4 3<o»ff^ais-r5e«FHi<oB, tfj*sjBEas»B$ 

m v ££££ T'iST LTLtp^V^ ^Fffi-&as*>3. 

[ 0 0 0 7] ^ct\ *^-< ^^v^su^a i teatfi 

<£>*-T s/ ^^^38^-4 3*«. RHSK^ttJSfcfcSClt 

LT\ yf 3 1 iteSffl<DX^ y / 

v x J: 5 ft * 4 A v--^ £ffr£1~ 6 J: 5 C 1 fc 

y^^^ai-^3 1 tte*^^^>f 

ft^£ 5fc*>f A^^-y^^Mt^i: 5fc.flft*L,fc 
»^J::ti\ BI»o«^sit«t/^9K«cOi«flS*-fbSrffl 

^*-T-3 1 k&mm<DX<<( y^lsfm** 3 752, f^^ (c 

S*55M£H\ 0iScD^®j^{cpg#^-r^t^^ 
[0 0 0 9] *SS9JHt % ±ffiJS*fc«*T*3ftfcfc© 
<CH»ii<OD C/D C = tgftf 5 C t & 1 W 

£88:1* £ «k 5 * * -f A v—*^ £51" 3 £ 5 ft IS US Sr 
&fatemm$LV>D C/D C 3 ^ *ftttt5C t 
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5H»fiDC/DC3>/<-?tt, A^Stft^ffitco 

-^t<omtteji^^-Y5f^v^5(f^Kite>H, *wb 

»ttJA«EE*»6tL5J: 5iS^nt4$MDC/ 
10 DC3^-?T*fcot, *T8B±^^y^^^iR^t 
ffifffi = -</ut^««t^co«EEt. «rKtaA«(c*5tt5tt 

[ooii] «f(ci. teSEffi^-f y^^SR^SJfti^ft 

ffiSr^flEi-SA*«»flE^gkt. m*«8«c*5(t5tB*«* 
ffi«r2o<o»ftS«Etc:»ffi-saA«0»ffi^j|l:t % ffi 
fEA*«»EE^aic«fc 9»fe*tfc»EE«BEt«!rieHl>3« 

»^-*o»£E«EtSrtt:«£-r5SBl^Jfc««t. mils 
^«*O^JE«BEtS:tt;tt-r«JB2©lfctt»t, ^12^ 

»E»2<oit«5»«>aaA«»^j:9 y-ty h«i»t s 

«LTft5 

30 [0 0 12] *^^«jftje:*5V^-ctt. =-r/w«OA*«3t 
^tli^^omJE^. -tn-enAAttl^BE^atfflAW^ 
ffi^Steii&lfttau *l*U=*2 0tt;tt»cj:5tix 
^O^ff^EE^^^tcS-^V^. i?7 h • yty h 

±^-<iy^^^«^3^vttfflt<fcSt. 

ri»6«:B!rafllL o wolf S2^^yx 
^^5J:p^c:ftorv^6 0 ifti^iD, -fey h • y-t^ h 

^v^*^srf-7tt*tftofc»^^rt, JbJStliiS! 

ft5t^ict^ N 1E«EJB;*^ yf-v^*-?-Sr»j|(r*7tt 
50 effiffl^>f y^^^S-T-Srft^lc^-^tfcffitc, ^-ttm 
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[0 0 13] 

X, HlXWH2Sr*KUooRWi-5. 4*5, fitTlc 

tare**. **w<o*ifi^iiii£*5ttsraas 

C/D C a V-*-<$r <0|? 1 ©EBMfcfcWZolr *TH 
l4r#ItooRWtS 0 :«1DC/DC=i^ 

V-^fSH 1 (a lXt*H2ic*5Vvtte TQij fcJESB) 1 
fit* Nft^MOS FETh7>^^^ffl^f, 

(Bii&t^iaatc^^rfi tl i j ^ie) 2 a* a 

\^X%ffi (Bl3tD 8 ia2^*5l^Ttt TLOADJ i:* 

[0 0 14] a-f/^^AAMfcli. fcittB^-f 

(Hl2S.tKH2ic*5V^-CW: Tdij t*15) 5£> 

MOS FETh?^^^^^^^ Se> 
RT/EI2fcfeVn:r4 Tcij 7tD-*g<b N UJ* 

*dCMI^»«*ixfcJBi<o«gt» (BiRtJ«H2lc*s^ 
rti fRij ±&K) 8km<otm& (HlXO^H2 

[0 0 151 SUl^&fiiSiS £$2O«i^g<0^£ 
ft, BfSoa**JEVs^H3lHI*lXT*5!9, 

«-*t**a**EEo*:# * cm Lfc» 1 avss 2 cos 

#t§§8, 9(Cj:«V>fc*5^/Em£E3&sS2|S«BEVsi:Jt 
(ft Six, -t^ittM**^ *2co=iw<u— # 1 3coS 
(SA*SB^F^A**tt5 J; 5lcfto-Cl^S 0 ^2co^>- 
1 3«t, *<oa*»^!&5i^>f yfy^i 

(4 roscj t*ia) 1 2<otb-*a^sgK*ttT*j5, 
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[0 0 16] ±»Lfc*fiJ»M»Ht, 
tt. S&tt. a>f^2«)A*«i:aA«(0«BESr»au 

/u2(OA^{wcomj£^mi-5fe^a:^jic^$n/cA 

*«»ffi*«*r*4t+5JB3<o»tt» (HlXtJ«H2K 
fcfrvTf* TR3j i*IB) 15tJB4 0lgtt» (SI IX 
t«2 2K*5^Ttt: TR4J i:*!S) 16Wit^^ 

[0 0 17] ^tt, fg3G9S£tigl 5 <t^4CD}gfct§f 
1 6 0ftfilAfi s S3©a^l/-^ 1 7 0ggAA^ 
^*aS4<D = vy<v— * 1 8 <P#E«EA;t>#mc:.- -t*x 
20 ^fnfttt5ixr*5 9. =^/^2 ^A^ftloWE^WlSU 

fc. 3>f/u2 0?ai*flll-fi. Hl*ffll»JE^aS:«riEi--5 
i£?afc»«c*ixfc* 5 co&£fct£ (H 1 2 tcfcv vt; 
(1 TR5J £*f&) 19t. ^6(OgS^ (iiwn 
2|C*5V>Tf4 TR6J 4:*|B) 2-0t, »7^SKSf 
([1 lXtW8 2lc*3^-Cf;i fR 7j t*!5) 2l£j&5ffl 
X. fciXT* 9, !5(Z)itt^l 9 CO— SBdSn>f/U2S)tti 
*fflKC*«£*L3— *\ ®7(Dffifet^2 lCOtflSB^ggJft 
^^"CV^ 0 M 5 cQjg^tgg 1 9i:^6 OSfttts 2 0 (Dg£ 
30 *i©«:»StUto»-3a)=iy/N'L/-^i 7 

©*K<gAA4SHF«C»lRStL4— *6©fitt«2 0 
iU^Ojgfcm 2 lO^^ft, »2(Oifctt»i:LT<D 
»4C0=i^V— ^ 1 80R|5A*48-T-«C«aSS^TV^ 

4o 

[0 0 18] S3(Oa^^ 1 7<OfflMf 

F7y^7D7y fflT TRSFFJ if 5) 22<75 

CDffi^SSm;*, RSFF2 20>Jty hW^SSix 
40 T^S. ^LT, RSFF2 2*>ttWj«*ttt. teSSffi 
^^^^V^*^60y-h^gt«*ttTi3-D, r^R 
SFF2 2(Otil^(^i:T, teiSfcffl^-f 3'^>^*-T'6 

[0 0 19] Sctc. ±E*riElc:*5*t5«rfPJc:o^Tiai 

^^$tL^>i:, = a ^^2<OAAfflJ^A^<7?1fflEtt v 
tEVcctH^L^tt-Cim. 1-Zt,^<DA 
&<DWE\*, = 3 -f^2<OA^Wco®m^^i±ii-'5fc^ic 
»tte>ftfc*3XV^4(0«tt»l 5, 16taoT» 

50 rne><7)jB3avjii4<osgt»i 5. uos 
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15, 1 60«gtttlcj:or«*5»JE«£E^lS5. 
. r 0515 3X^4 OffigiSSl 5. 1 6 <©8&K,&|::± £fc 

[0 0 2 0]. ^<Z>*S\ 3^/U2 0>Ui*fl!l©Bffi 

^fctt&^t>co£4£ 0 -t LT % C03>f;P2«aj*ffil 
OttEtt, 9 5 7 CDjgftSI 1 9 - 2 1 J: 9 #EE 

**t, *5RtJ«6(0«St«l 9, 2 0<Offiil*^l3:i3^ 
5#JE«JE*s*3<0=:"<lx-* 1 7(O^SlgAA^ 
^ m6^tJ^7<?>fefetS2 0, 2 
4J-JE«BE^»4<D3>'^u— # 1 S^KteAASSB--'^ 
**t^H83Jii c k t 4 5 0 
[0021] 5fc<0»3At^JB4Ofitt»l 5, 

1 6 (c J; <5^JQE«EE3ftS % ft 5 Rt*S&6 Oj&ttS 1 9, 2 

3X05*4 <Z>lfttt:Sl 5, 1 6 5 
7C9S6t§il 9~2 1 ©#ffifti£d*^#R3e$:h,TV>* 
ftAk Jb3*UfcJ:5^»JE«EEiS»3XV3S4«> 

*4^=i * 1 8 3&*bt±. BlfH i g hM 

[00 2 21 ^riOmSk. R S F F 2 2 4€D^ zss< U 
(4. Riif[Low©«fit3!t!3, wfra*e«6ffl*>f 

[00 2 3] WC, ?^V^*^ljflS;fr;7:lfc1Bi 
*tt5fc, /^2<OA*«<0A^«BEW:h ^S£S§^ 

r.O=i^^2<OA*«OA^«ffi^»H*Ifi3«BEV 
pfcrfil^oTTI*i"6PJlC, =2>T/u2 0aiA«fJ(-ic5tt^ 
«JBEtt, ="-f/u2<of^ffl{cJ:9AA{B<OA^«)aiE^t 

3 fttfS 4 OffifetSS 15, 16 <Oj»R^JC*5WS»JEa 
3? 5 O^jfrgS 19^16 2 0 <D®3RjfttC 

^it5^EEm^S.U ; m6 0Stt^2 0 t%7<D^m2 

*<D»* S SS3<Z>3^l/-?17^bl±, ttSteH i 
ghMJStSfflMW, »4<^=>'^t — *1 8tf> 

RSFF 2 2<D£a*Q*5ttaffiH i g h <E>:R«B 
[0 0 2 4] ±JfiLfci5fti^^^f ^^S^F-IO^- 
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8t®2 testis 9 osfete^^ $ -c*;e * tt 

5ffl*«Eds, m*JfiH t 3^&ft«P4^ffcj|&**>, 

5 3&s 4 ^ OT\ ±i£<Dftf£R9! \z *5 1 > T L fc *s . 
MfomcMW-tfttf, sr. ttJA«Eil, flu 

Stf#2©fi8»l8, 9fc£9$*EES*Lfct><Dj&S, #1 
JSHDa^l/-^ 1 OJ^foS&SteH i g h KfcHSrS 

2^e><^){f-g-i:M:tt*ixSj|S*s £*-f ^ 

[0 0 2 5] 4*5, ^3C03y/U ^ 1 7Xl*ft4<Z> 

=zv>rCf-* 1 8oBlffi^J:i>*A^;®H(4. I3^g 

20 4 (D&iftSi 1 5 , 1 6 9fcWC!B5»^jB7<Oiggt»l 9 

[0026] 3:1c. »2 05iaj»«j*WtJ:ov>ria2«:« 

7, l'8<Ofcft<7)»JE«E*»-5ffi:tt«i:^*=fir*:ia 

[0 0 2 7] fftb*), AteWtCte. =J-fyV2(Ottl*«'J 
(C*3V^, =>f^2©ai*fflJ<ol8<Bi:T — ^ k<D?$\Z^ 
jfeoia 1 l^**ixfcIsl!««j*;ffil«c*5ftt£JB 1 Rxj^m 2 co 
40 S5t^8, 9£^5 75£*7 0ffittSl 9 — 2 ltdftx. 
r, »8MjBl 10ttS»2 3-2 6#it«»ttSix 
TV^ 0 ifc, *8©fitt»2 3iJ|!90«tt»2 4i: 
©SftjSi^ JgswaV/^u-^ 1 7co#E&A^#S^ 

S 9 Offiftg 2 4 t * 1 0 OjSttS 2 5 i: 
^gioaw^-? 1 O^KCAM^ mi0(D 
S^L^ 2 5t»ll ^Sfit^ 2 6 t (DWtm&tim 4 (O 3i 
>v<U-* 1 8cDSfcA^«T— , ^H^rtt^^^T 

[ 0 0 2 8] m,t>^8 7!;M^l 1 <£>«£t3§ 2 

so 3-26 co«•s^:ffi^^^ m i ic*$tLfcEis&«ric0a<^»i 
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fPIftWCRWLfc4:ra«*#3WN*^-^ i o, 17, 

[0 0 2 9] ro»2©ia»*rit«ic*3v^Trt:. g!l<0 
nw^u— ^ lot, K2©3^l/-# I3t, 

*U £ 8 1 1 <Z>ffifct3§ 23~26(a^ ffl*tt=E 

[0 0 3 0] JiJeLfc*»Wco**(D»t8-c«:. 
LTs N^t^MOS FETh7^^» 

5ri^T#^ 0 y^^^^FlRt^teac 
vf-l/pm^S^ nSOFET»^F4-B:yiJXtt 

[0 0 3 1 ] £(bM, ±iKbfc*:38W<0*lj|<D**t? 

[0 0 3 2] (Eatffi^^ y^- V^*^ 6 tWfl-T 

5fc.*OMWlHll»<D«;jRf4 s AAttEEVc c*>5VM*ffi 
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T?> ^o, li5a»^^rflg*R!WS^)DC/DC3 W^? 
101] **MwHJfe^Jg«^*3»t5ra»BaDC/DC 

=i zss<— $ com i o@K«rii«iSr^-4-igg6ig"t?s> 5„ 

[HI 2] **M(7?3IJfi^ffijC*5tt5l^»IfflDC/DC 

[El 3] 8*©^»aDC/DC=^- ^COEBIB^ 
20 fiJcfi8Sr^1-iH]l»ia-efcS 

[[14] ffi*0[^MD C/D C n >/^^^)|h]|SM 

1 y^fllk* 

2 — =i>f /u 

1 0'"|1«)3 v/^u— ^ 
1 3-f 20^W"?U-^ 
30 1 4 -*g«WI§;*'f y ^ V^#^»J«lia!» 
1 7*"^3<7}r2 V/n°u— ^ 

1 8-l4©3y/^l/-^ 

2 2-RS F F 
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